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three types of fuel is desirable from the standpoint of some one
of the above requirements.

(1)   From the standpoint of   cell-structure,   porosity  and
general accessibility to the blast, anthracite coal is the least de-
sirable of the three.    It is a dense substance which offers com-
paratively little surface to the action of the blast, and in conse-
quence burns  slowly.    Coke, being made by the expulsion of
volatile constituents, is naturally more porous than anthracite.   It
offers considerably more surface to the action of the blast, and
its rate of combustion is two to two and a half times that of
anthracite.   Charcoal is even more porous than coke.   It presents
three times as great an area for contact with the blast.    The
calorific effect of a ,u|pt of fuel in a unit of time depends upon
three factors,  (i) the area of fuel exposed to the action of the
oxygen, (2) the affinity of oxygen for the given form of carbon,
(3) the pressure and temperature of the blast.     Since for any
given fuel the first two factors are fixed, it is only by control of
the third that increased activity can be obtained.

(2)   From the standpoint of firmness it is probable that char-
coal is the least desirable, as it is a very friable substance and
does not resist well the crushing force of the charges.   Soft coal,

' as produced from the bituminous beds of the Pittsburgh district, is
out of the question as a blast furnace fuel, since it fuses into a
pasty semi-liquid mass at moderate temperatures. The anthra-
cite coals of eastern Pennsylvania, however, are firm and strong
and do not soften at any temperature. On the other hand, they
decrepitate or splinter into fine particles under the influence of
heat and thus become undesirable. Strong, well-made coke, such
as is made from the Pittsburgh coal seam, is able to stand the
crushing effect of the charges in the highest furnaces. As it has
already had a baptism of fire during its preparation, it is not
altered by the heat of the furnace and retains its original shape
until it is burned by the blast at the tuyeres. Hence it is most
desirable from this point of view.

(3)   From the standpoint of   purity   and freedom from non-
carbonaceous matter, charcoal unquestionably stands first.    Since
it is made from vegetable growths, mineral matter is present only
in small quantities.   The quantity of ash is small, and, in conse-